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These experiments were conducted with funds given by Sir 
Edwin Durning-Lawrence, Bart., for the purpose of testing the 
effect of cold on discase, and were suggested by one of us (R.R.) as 
а part of the studies made in connection with his case of sleeping 
sickness, as reported upon in an accompanying paper by him and 
Dr. David Thomson. Although many researches have been made on 
the effect of atoxyl and other drugs, we believe that these are the 
first in which that effect has been measured by regular daily counts 
of the parasites by measured thick-film methods. 


I, ATOXYL 
(а) Small doses. 

From a study of the patient, W.A., at the Royal Southern 
Hospital by Major В. Ross and О, Thomson it will be noted that 
atoxyl failed to be of any marked benefit to the patient, and in 
the doses administered there was no trypanocidal ш кыс А 
It was necessary, therefore, to begin a series of experiments оп 
animals inoculated with T. rhodesiense (Stephens and Fantham 1), 
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‚ An abstract of this paper was read before the Royal Society on December зов 
Published in Proc. Roy. Soc. В, Vol. LXXXIII, рр. 227-234 (1911). T 
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and to try the effect of small doses of atoxyl in these animals with 
a view to determine the effect of that drug on this particular 
trypanosome which, as will be seen from the accompanying paper 
on ' Enumerative Methods in Untreated Animals’ (Н. B. Fantham 
and J. С. Thomson*), was of extraordinary virulence. Various doses 
of atoxyl are recommended in treatment of human trypanosomiasis, 
and we find that the patient, W.A., in the Royal Southern Hospital, 
received four grains as a maximum dose. It was impossible in the 
case of this patient to push the drug further as he quickly showed 
signs of the toxic action of the drug. Louis Martin and Henn 
Darrét, in an article on the treatment of sleeping sickness at the 
Pasteur Hospital, believe that atoxyl can cure light forms of the 
disease, and even severe forms, but that it is often necessary to give 
large doses, viz., one gram, which imperil vision. These authors 
however, still admit that permanent cure is a doubtful matter. 

In the experiments made by us we attempted, as far as possible, 
to administer a therapeutic dose of atoxyl. We first sub-inoculated 
four rats subcutaneously with 7. zZodesiemse. The lightest in 
weight, Rat 34, weighed 139 grams, and the heaviest weighed 256 
grams, namely, Rat 37. 


Colour Weight Inoculation | Duration 
period of life NER -— 
Piebald 139 grams 5 days 27 days Animal House 
Piebald 145 grams 5 days 26 days Cold Chamber 
White 251 grams 6 days 27 days Cold Chamber 
White 236 grams 5 dos | 8 days Animal House 


| | 


АП the four rats were adults. Two were piebald and two white. 
and all received, subcutaneously, the same dose of trypanosomes, 
namely, 200,000. Two of them, 35 and 36, were placed in the cold 
chamber, where the lowest temperature recorded was 20° F., and two 
eiie placed in the animal house. All these animals received atoxy! 
in solution subcutaneously in small repeated doses, which varied 
from yy to wy of a grain. Take the body weight of a man as being 


* Proc. Roy. 5 й NX 
Vol. ТУ, pp. 417-463. B. Vol. І.ХХХІП, 1911, pp. 206-211, and Ann. Trop. Med. and Рэні. 
T Bulletin of Sleeping Sickness, Vol. И, No. 18, 1910. 


чит 


+89 


зо kilograms and the weight of our four rats as varying between 
139 grams and 256 grams, and we find that the doses we 
administered to the rats, when calculated to the body weight of a 
man would represent doses varying between 4:55 grains and 25714 
grains. Rats 34 and 35, being the lighter rats, having received the 
same doses as Rats 36 and 37, therefore received a relatively larger 
dose when we consider the body weight. We now append tables 
of numbers of trypanosomes per c.mm. of peripheral blood and the 
doses of atoxyl given to Rats 34, 35, 36 and 37, and we also give 
graphs of the Rats 34, 35 and 36, which show the variations of the 
numbers of parasites in the peripheral blood. 


Rar 34.—Picbald, weight 139 grams. ‘Treated in Animal House with small doses of atoxyl. 
Inoculation dose : 200,000 T. rbadesiense 
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RAT 34 Piebald. Treated with ATOX YL, 139 
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Trypanosomes, Count of parasites made every 24 hours per c.mm. of peripheral blood 
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Rar 33.—Piebald Adult Rat, weight 145 grams, Treated in Cold Chamber with small doses 
of atoxyl. Dose of inoculation : 200,000 T. rbodesiense 
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Кат 36.—White Adult, weight 251 grams. Treated in Cold Chamber with small doses © 
atoxyl Dose of inoculation: 200,000 Т. rbodesiense 
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ЖАТ 55. Piebald. Treated withATOXYL 145 grams, 
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CHART 3.—Ra inse ; А , 
m da 35 inoculated with T. rbodesieuse, Continuous line indicates che graph of th 
Ypanosomes. Count of parasites made every 24 hours per emm. of peripheral blood. 
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Rat 36—continued. 
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Кат 37.—White, weight 256 grams, Adult. ‘Treated іш Animal House with small doses of 
atoxyl. Animal developed Pneumonia 
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If now we examine table and chart of Rat 34 we find that d 
Period between the crests of the waves representing the numbers of 
trypanosomes was certainly longer than in those of the untreated 
animals inoculated with 7. rhodesiense (vide Paper оп ' Enum 
Methods in Untreated Animals,’ H. B. Fantham and J. С 
Thomson*). We find there were two high crests in the graph of Е. 
animal corresponding to five days and ten days. The bia 
this animal was 139 grams, and thus the doses administere 
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relatively large. Тһе doses given шау have had а slight 
trypanocidal action, but from the appearances of the smears we do 
not think there was any marked degeneration, and many 
trypanosomes were found actively dividing. The doses given to 
this animal would, if calculated to the body weight of a man of 70 
kilograms, represent approximately $' 38 grains, 16/6 grains, and 
2514 grains. Тһе lengthened period between the crests of the 
waves may have been caused by natural body resistance being raised. 
This animal lived twenty-seven days, whereas the longest period of 
life recorded in our controls, sub-inoculated with the same strain, 
was eighteen days in an animal weighing 48 grams. 

If we exainine now Rat 35, which was treated with similar doses 
of atoxyl, and kept in the cold chamber, we find quite а different 
character in the graph representing the numbers of trypanosomes 
in the peripheral blood. This animal was piebald in colour and 
weighed 145 grams, that is to say, it was only slightly heavier than 
Rat 34. This means that {һе doses given when calculated to the body 
weight of a inan were smaller than those given to Rat 34 Неге шг 
doses would represent in man 804 grains, 1608 grains and 2412 
grains. In spite of these doses Ше trypanosomes in the peripheral 
circulation rapidly increased in numbers with a staircase pe 
and on the day before death reached the enormous number o 
570,000 per c.mm. of blood. This animal lived twenty-Sr* T 
and received during that time ten doses of atoxy!. си, 5 
said in this case that the atoxyl in the doses given had oe 
trypanocidal action, but, again, the life of the b „я 
undoubtedly prolonged by the drug. The numbers of division Е ite 
seen in the smears of this animal showed that the prolite И à tion 
trypanosomes was very active, and We also noted that the propor 
of short, stumpy forms was also markedly increased: chamber with 

Rat 36, white in colour, and treated in th Б с si respects 
small doses of atoxyl, shows a chart M » zn staircase 
simulates the hart of Rat 35- НЗ we га ил all 
rise of the trypanosomes in spite of continued aR ts 34 and 35 
doses of atoxyl. This animal being heavier Ша, 2 body weight 
received, therefore, doses which, when calculated to Ы 
of a man, were relatively small, namely, 464 grains, 


928 grains 
and 1392 grains. 
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In this animal all the smears gave evidence of the trypanosomes 
being abnormally stimulated to division. Many of the trypanosomes 
were seen to be dividing into four, and the numbers before death 
reached 530,000 per c.mm. of blood. 

This anima] lived twenty-seven days. If we do not attribute 
the prolonged life of these three rats to the trypanocidal action 
of the atoxyl we must endeavour to explain it in another manner. 

Arsenic in small doses affects metabolism and improves the 
general condition of the body. In small doses we find in man, both 
in health and disease, that the strength, weight and appetite are 
improved, and it is quite to be expected, therefore, that small 
repeated doses of atoxyl in rats would tend to raise the natural 
body resistance. In referring to Cushny's Pharmacology we find 
that Gies treated young rabbits with arsenic, and found that those 
treated weighed more, had larger bones, and more developed 
muscles than the untreated controls. It was also found that a 
pregnant female rabbit treated with arsenic gave birth to young 
rabbits of abnormal size. That arsenic, therefore, in small doses 
profoundly affects metabolism and improves the general condition 
we have good evidence, and this might possibly explain the 
lengthened life of the animals treated with atoxyl in small doses. 
In the same way the lengthened period between the crests of the 
waves іп Rat 34 may possibl y have been due to increased resistance 
of the body of the host rather than to a direct action of the drug 
administered upon the parasites. 


In spite of the fact that the animals’ lives were prolonged we had 
the trypanosomes increase steadily in numbers, and this was very 
marked in the cases of Rats 35 and 36. The numbers of 
trypanosomes in the peripheral blood remained consistently high, 
and the smears showed very active divisions of parasites. This can 
be attributed to the action of the atoxyl in small doses. We bave 
already referred to the general action of arsenic in small therapeutic 
doses. The drug seems to act as a tonic to the body in health as 
well as disease, and must, therefore, improve the condition of the 
cells of the whole body. Stockman and Greig* found the bone 
marrow in a state of unusual activity when arsenic was administered 


» 5 + а 
See Cushny's * Pharmacology * on actions of farsenic. 
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іп small doses, and there were greater numbers of red blood 
corpuscles. 

Is it not possible, therefore, that atoxyl in small doses, such as 
given to these rats acted not only upon the cells of the body of 
the host, but on the trypanosomes themselves, and acted as a tonic 
to both, so stimulating increased division of the parasites ? This 
would explain both the extraordinary division forms of the 
trypanosomes and also the prolonged life of the host without 
attributing to the atoxyl any trypanocidal action whatever. 

It must be remembered, however, that we arc working with a 
specially virulent strain of trypanosomes, and that, therefore, it may 
be peculiarly resistant to the action of atoxyl, which drug in 
many cases of human sleeping sickness scems undoubtedly to have 
a favourable influence on the disease. 

Rats 35 and 36 were treated in the cold chamber and received 
atoxyl as well. In our experience, however, we find that although 
the cold tends to prolong the life of animals infected with 
trypanosomiasis to a slight extent it has not, as a rule, any marked 
effect upon the numbers of trypanosomes in the peripheral. 
circulation, and thus we attribute the numerous division forms to 
the atoxyl. 


(b) Large doses of Atoxyt. 

We now tried the effect of a large dose of atoxyl on three rats, 
all heavily infected with T. rhodeszense. 

Here we were guided in our experiments by the work of Thomas 
and Breinl*, who pointed out that if a cure was to be expected in 
animals a large dose of atoxyl was necessary. 


Бат 33.—Picbald, weight 202 grams, (See Chart.) Dose of inoculation: 200,000 Try- 
vanosomes. T. rbodestense 
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Rat 38—continucd. 
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Rat 38—-continued. 
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The above animal, Rat 38, lived fifty-one days. The control 
of this animal weighing 238 grams lived eighteen days, and the 
day before death had 350,000 trypanosomes рет c.mm. Rat 38 
received two doses of a 5 per cent. solution of atoxyl (05 с.с.) 
subcutaneously, and it will be neted that this dose calculated to the 
body weight of a man of 70 kilograms would be 130 grains 
approximately. It is of interest to note that the leucocytes rose in 
Rat 38 on the thirteenth day to 63,000 per c.mm. 

Two other rats infected with the same strain received doses of 
9% c.c. of a 5 per cent. solution of atoxyl. 


Rat 40, white, weight — 129 grams. 
Rat 41, white, weight — 113 grams. 

Rat до had 4.500 trypanosomes in the cubic millimetre before 
injection, and next day we found 89 per cmm., i.e, twenty-four 
hours after injection of atoxyl, and in forty-cight hours there were 
no trypanosomes in the peripheral circulation. 

Rat 41 had 7,056 trypanosomes per c.mm. 
atoxyl and next day two, presumably dead trypanosomes, were 
found in a thick film. This rat, however, succumbed to the toxic 
action of the drug the following day. 


Atoxyl, therefore, in large doses is a trypanocide. Arsenic in 
dverse conditions 1n cells, and 
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we get fatty degeneration, especially of the cells of the liver and 
epithelial cells of the stomach and intestines, and to a ae RUE 
и" апа other organs іп the body. ТЕ, therefore, we give 
yl in a poisonous dose to an animal we kill not only the 
EU cells, but also the body cells. 4 
MNA E. this strain of trypanosomes, even after the 
P 2а а y given, the parasites appeared again in Rat 38 
|. à в from the peripheral blood of four days. This is 
E, A by the resistant forms of Moore and Breinl 
P" P d page 457 (1907) ) forming in the spleen and 
а row, and these again flagellate out under favourable 
circumstances. 
ко апа Breinl pointed out that to obtain a cure 
А h as near as possible to the lethal dose. 
a duet dose of atoxyl repeated did not act 45 а trypanocide, 
would suggest prolonged the life of the animal by acting as 


we must 


a tonic. 


A lar | 4 
large dose of atoxyl, on the other hand, 18 certainly а 


d e and clears the peripheral circulation of the parasites, 
о СМИ a ain, T. rhodestense, which is a particularly virulent 
EB o M. рапо асове evidently able to resist the action of 
( m. y encysting themselves in t d bone marrow 
and Breml*). 


he spleen an 


THESE : — 
s in this strain, 
robably by 


OUR CONCLUSIONS ARE BRIEFLY 
therapeutic dose 


(1) Small doses of atoxyl, 1.©., 
f the host, P 


E C rhodesiense, prolong the life 0 
g the body resistance. 
к Small doses of atoxyl in 
ў ae division of the parasites. 
Е агре Чозез of atoxy! kill the parasites, 
ШЕ б the anima! owing to atoxyl-resistant b 
) being formed in the spleen and bone marrow. 
(4 As has been noted by other observers in virulent forms of 
this disease, the initial dose must be large if a cure is to be expected. 
(5) Atoxyl is по/ а specific in T. rhodesiense, but would appear 
lo be almost as toxic to the body cells as to the trypanosomes 


themselves. _ -- 


4s7 (1997* 


this strain of trypanosomes actually 


but probably do 
odies (Moore and 
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2 
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HW "Hsc 4 бу 7 "ous myection 
Treatment ot T. rhodestense in rats by subcutaneous myectton 
Of тассіпех. 


1. VACCINE TREATMENT 


In view of the extensive development of vaccine treatment in 
disease, we have carricd ont some experiments in the treatment of 
trypanosomiasis. These experiments are few, and ШЕ о: 
inconclusive, but they have produced results of interest, and we 
are continuing thc experiments in the hope of gaining further 
knowledge. | 

Тһе vaccine used by us was not a {гис vaccine, because it 
contained serum, blood corpuscles, leucocytes, and the bodies 01 
dead trypanosomes. It will thus be noted that we injected a rather 
complicated fluid, and that it was only a vaccine in the sense that 
it contained the bodies of dead trypanosomes. 

The vaccine was prepared by searing the surface of the heart 
with a hot needle in order to get a sterile portion, and through this 
the blood was drawn into a sterile pipette and mixed with normal 
saline. This mixture was placed for half an hour in an incubator 
at 55°C., and finally a little trikresol was added. А count was 
made of the parasites in 1 c.mm. before they were subjected to heat. 
and appropriate dilution was carried out with normal sterile salt 
solutions. | 

There are two distinct points at which we may prepare this 
So-called vaccine. We may prepare it at the height of the rise of 
the trypanosomes in the peripheral blood, or it may he prepared 
when the trypanosomes are few in number. 

In the former case we have a condition in which the numbers 
of trypanosomes are great, and probably the anti-bodies in the 
serum few. In the latter case we have, on the other hand, a 
condition where the trypanosomes are few and the serum rich m 
anti-bodies. 

We have conducted experiments and used a so-called vaccine 
Prepared at both the above stages. The first so-called vaccine was 
rich in trypanosomes, and was, therefore, more of the nature of 4 


true vaccine than the latter, which was what we might call 2 
vaccine plus an anti-serum. 


| 
| 
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We first experimented with а vaccine obtained at the height of 
the rise. Here it was noted that after subcutaneous injection a rise 
in the number of trypanosomes took place. The fact was first noted 
by D. Thomson, while conducting similar work on the human case 
of sleeping sickness. This observer asserts that an injection of a 
so-called vaccine— which was simply rats’ blood, sterilised and mixed 
with normal saline—rich in the dead bodies of trypanosomes, 
stinulated the trypanosomes in the peripheral blood of the patient 
to divide; and the explanation seems to be based on the hypothesis 
of Dr. H. C. Ross, who holds that extracts of dead animal tissues 
stimulate cell division 7. 

In our experiments with rats infected with 7. rhodesiense, we 
without exception found that when the blood of an animal rich in 
trypanosomes was injected subcüteneously, a rise of trypanosomes 
occurred during the next twenty-four hours. This rise was 
sometimes very sudden and exceedingly high, and if the dose was 
large and strong, the rise was (several times) so great as to cause 
the death of the animal, This is exactly in line with the treatment 
of disease with true bacterial vaccines, and here it is well known 
that if we treat say a mastitis with vaccine and give an excessive 
dose, we aggravate the condition. On the other hand, if a small 
dose was given to an infected rat, We got during the next 
twenty-four hours a rise, but not sufficient to kill the rat. This 
rise may well be represented as the negative phase, and a fall 
occurs usuallv in forty-eight to seventy-two hours, which may be 
considered as the positive phase. 

We conclude, therefore, that the dose is important, i.e., it must 
not be too large, and secondly, we must at least allow an interval 
of one day before a second dose is administered. 

In our first experiments we used six rats 
T. rhodesiense, and vaccine was prepared from another rat, which 
was killed when the trypanosomes were at the height of a crest. 
We thus used a blood rich in trypanosomes, and relatively poor m 
anti-bodies. Three rats were kept as controls and three were treated. 
Two of those treated quickly succumbed, and we explain this by 
the fact that we gave two doses of vaccine without allowing an 

* Brit. Мед, Journ., June 71, 1919. 
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reaction to take place. Fhe third rat, however, lived longer than 
the controls, and in this case, if we eliminate the fact that it may 
have been a more resistant animal, we had the life prolonged by 
the vaccine, which was given with an interval of one day between 
the doses. 

We attempted the same line of treatinent in two guinea-pigs, 
but here again, we cannot say that we prolonged life. We now 
attempted to obtain results with a blood prepared when the 
trypanosomes were low in the peripheral blood, i.e., we tried a 
condition in which one would expect to find anti-bodies, and in 
addition to this the blood was rich in leucocytes. The frs 
injection, given on the eighth day, produced a fall in the 
trypanosomes and a rise in leucocytes which was very marked. 
The second injection was given on the tliirteenth day, and again 
we obtained a fall (slight), but the leucocytes also fell. On the 
twentieth day we gave an injection of blood obtained from an 
animal when the trypanosomes were numerous; a very high rise took 
place and the animal died. This animal lived twenty-two days, 
i.e., we may conclude that we prolonged its life, and, indeed, the 
animal might have lived a longer period had we not on the twentieth 
day given too strong a dose of vaccine. We publish the chart of 
the last experiment. (Rat 95), as it shows the rise and fall of 
the leucocytes in relation to the rise and fall of trypanosomes. li 
will be noted, if we refer to chart of Rat 95, that after inoculation 
a leucopenia takes place, and when trypanosomes first appear in the 
peripheral blood we have the leucocytes increasing. Again, it will 
be noted that when the trypanosomes are high in number that Шеге 
tends to be a fall in the number of leucocytes, whereas when the 
trypanosomes are low in the peripheral blood there tends to be é 
marked leucocytosis. — We have noticed this relation between 
leucocytes and trypanosomes in many cases. 

We append tables of numbers of three untreated controls, i? 
Ra 14, 15 and 16, and the tables of three rats treated with 
Vaccine of a blood rich in trypanosomes, viz., Rats 42, 43 and 4 
and, lastly, we append a chart of Rat 9s infected with 
T. rhodesiense. Неге the first two doses of so-called vaccine wet 
Prepared from a rat when the trypanosomes were few in ШЕ 
Peripheral blood, and we note that a fall in the numbers took pla 
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after these injections. The last injection of vaccine, given on the 
twentieth day, was prepared from a rat when the trypanosomes 
were very numerous, and we note that there was in the next 
twenty-four hours an enormous increase in the numbers of 
trypanosomes, from which the animals were evidently unable to 
recover. 


CONTROLS. МО ‘TREATMENT 


Rar t4.—Piebald. weight 127 grams. Dose of inoculation : 200,00 Trypanosomes 
T. rhodesiense 


te 


Dav эз T € t 


ъз 
+ 
ve 


Number of Trypanogomes per | 


cmm. ... % 4 1,440 | 45,600 | 66.240 7.144 
| 
1.сисосутев cis РЕВ та. - — 26,080 36,784, 59,63% 
Dav d 5Ж Adm я 9 10 1 12 + = 


Number of Trypanosomes per | 


c.mm., ... 50,232 | 77,440 | 250,000 464,640 500,000 = с: 


Leucocytes НЕА ді А n a = = =, "- = 


Кат 15.—Pichald, weight тоҙ grams. Dose of inoculation : 200,000 Trypanosomes 
7. rhodestense 


Day 32 wae E 1 3 


ua 
+ 
„ 
е 
+ 


----------- 7 -- 
------------- 2 = — 


Number of ‘Trypanosomes per 
c.mm. ... T 55% 


4 , 4,620 43449 


Number of ‘Trypanosomes’ рег | 
amm, .., UDO "Y “| 44472 | 44,352 | 194,128 | 410,000 = CE E 


—————— ——.. 1 
—— — ——— 
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Dose of inoculation : 


Rar 16.—White, weight 5S grans. а: "Vrypanosontes 
Г. rhodesiense 
Dax 2 1 4 5 h 7 
Number of Tr г 
cmm. ... 124 7 10.24 
Leucocyte 104 14 21 „464 
4 44 3 44 40 
Da ! П 1 13 
Number of Тгурапенот 
comm. .. - 20 Ж ML 159 160.5 N 
ount 
Lencocric 5,446 
Temp. 34 › 14 tS 
RATS TREATED WITH А ҮССІХЕ 
Кат g2.—White, weight 124 grams Dose of inoculation: 29 l'rypanosomes 
T. rbodesset "u 
Day i 2 3 + 5 6 7 
Number of Trypanosomes рет 
ет. 2 GO 
Vaccine ... Е 
Da: 4 9 Т 11 12 13 + 
Number of Тгура 
auia t anosomes PCr › ) 
cmm. ... МУ ul „ 2.376 1,002 044 | 351200 60,480 32009 Шаш 
Vaccine .. x H 
mee a НЕА e Қал ке 
— — MM 
i 
DM Ж: 6 17 18 9 
Number " Tryp: E 6 
: rypanosomes per А 2 2 211,000 
c.mm. ... P 136,16 185.6со 239,520 306,42 
КД ооо 0,000 oo zn 
Vaccine ... $0 000,000 ста foros) | i 


=== 
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Rat 42—continued. 


Day 365 . en 20 24 - - - 
: ---------- -- ———— = onie 
Number of Trypanosomes per | 
mm, ... 225.572 211.600 - - - - 
Vaccine... x + 
i 


Rar 43.— White, weight 140 


grams. Dose of inoculation : 100.020 Тгурапоюте 
T. rhadestense 


Day M. сеп 1 2 3 4 Ы 6 
| 
c - — = a SS áÀ —. --- 
Number of Trypanosomes per 
c.mm. ... xt se x 845 Sinus 214,016 
NEED О, = о Ыыы 
Day i s 7 8 a ina 
Number of Trypanosomes per | | | | 
c.mm. ... one 44. e 144,900! 110.000 5.292 ка 
Vaccine... en се 1 — - — = = Б 
Rar 44.—Picbald, weight 237 grams. Dose of inoculation: 200.000 Trypanosomes 
T. rbodesiense 
Day | 
ау ae oed “| 2 3 4 5 6 
————— р 
Number of Trypanosomes per 
crm е, Es БЕС = 65 35,296 42.320 248.960 
IS | 
сисосукев a “| - == a 27.446 15.608 30400 
тас: 
ассіпе aea 2А ще. = E — 12,000,000 — 12,000,000 
> - 
Day 4 7 5 9 зо tt = d 
. =! БЕ - А ee у. = 
Number of Trypanosomes per | 
camm, ... тз 2056 | я - 
тон 15056 | 39,960 97,4 310,000, 366,000 — 
Leucocyte 
cocytes КЕ E . $3,000 E ES c E - z 
Vaccine TE ме 227. -- 
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Ill. TREATMENT IN THE COLD CHAMBER 


The dimensions of the cold chamber are twelve feet long by 
seven feet wide by six and three-quarter feet high, and this is 
cooled by a refrigerator. 


The lowest temperature reached in our experiments was 20° F. 
As the cooling apparatus was stopped during the might the 
temperature rose, and in the morning, before starting the machinery, 
reached 36°F. to 38°F., but this, of course, varied with the 
temperature of the atmosphere outside the chamber. 


The humidity of the atmosphere in the chamber was low, and 
was found to vary between 50 and бо per cent., but this also 
varied with the humidity outside, as the door had to be opened 
several times daily for the purposes of observation and to admit of 
feeding the animals. 


For the above observations regarding humidity and temperature 
we are indebted to Major Williams, who compares the atmosphere 
of the cold chamber to that in the interior of Canada. 


We were thus enabled to carry ont treatment in а cold, dry 
atmosphere, and from personal experience we can testify to the 
invigorating fecling bestowed on us by a short sojourn in this 
chamber. 


The animals in this chamber were active and took their food 
well, and, without doubt, seemed much better than their controls 
outside in the animal house. 


The patient W.A., suffering from sleeping sickness contracted in 
Rhodesia, several times visited the cold chamber for treatment, 
but, unfortunately, at this time, no counts were made of the 
parasites in the peripheral circulation, bnt we have the evidence 
of the patient himself, who emphatically declared that he felt 
much better after being for some time in the cold chamber. 


As the patient became worse, treatment had to bc discontinued 
owing to the fact that the patient was considered too ill to travel 
from the Royal Southern Hospital to the University, and we had 
to resort to treatinent in animals alone. 
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The animals used were guinea-pigs and rats, and we used two 


strains of trypanosomes— 


(1) The 7. rhkodeszense obtained from patient W.A. (Ross and 


Thomson, 109, and 


(2) Ап old laboratory strain of 7. 


The essential differences between these two strains has been 
Thomsen in Paper on 


НИ 
in Untreated 


discussed һу B. Fantham and J. С. 
' Enumerations 


Sickness,’ 10107. 


We at first selected. guinea-pigs sub-inoculated with sleeping 
sickness, and from the tables we append it is evident that the 
animals were more resistant to the infection while livi ing in the cold 


chamber. 


T. gambiense. Old Laboratory Strain. 


gambiense. 


Animals suffering from Sleeping 


Controls in Animal House 


T" 


| Weight in gram: 


Animal | Incubation Duration of life 
| | 
Guinea-pig 11... EM Как 4 28 | 495 
Gninea-piz 2! .., at T 4 30 580 
Guinca-pig 3? ... an Ж 4 го; 534 
Guinea-pig 47... "T 2 | 79 493 


1 Counts of these animals arc not given. 
2 Daily counts of these 


pig 4 is numbered аз 6, 


T. gambiense. Old Laboratory Strain. 


Treated in cold. 


Animal | Incubation 


m-—— — — tun оно 


Duration of life 


Сшпеа-рід $ 


eee л A 19 102 
Guinea-pig 6... co | 6 3 

on LE 
Guinea-pig 22202. s 16 74 


4 ----- 5 — ud. 
Proc. Коу. Soc, В. Vol. L.XXNIIT, РР. 187-205 (1911) 


T Proc. R " А 
n PA Sec, В, Vol. І.ХХХІН. pp. 206-211 (1911), and Ann. 


Vol: I 


i animals are given in the paper ou Enumerative Studies on Trypan 
somes in Animals by Fantham and J. €. Thomsen, where Guinea- -pig 3 is numbered as 7 and Guine 


Lowest Temp. 20° F. 
Spee Ee 5... 


| Weight іп grams 


{ 
| 648 


Trop. Med. and Parait.. 


| 
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GuiNEA- PIG5.—Sub-inoculated with T. rbodessense 


No. Incubation | Duration of life | Weight in grams 
Guinea-pig 8 15 dars 120 days 350 | Treated in Cold 
\ | Chamber 
Guinea-pig 9i “. 6 days 79 days 346 | Treated іп Animal 
Mouse 


l'This is Guinea-pig 1 in paper on Énumerative Studies on Trypanosomes by Fantham and 
J. G. Thomson. 

From the above tables it will be noted that the incubation period 
was delayed in all cases іп the animals subjected to treatment in 
the cold chamber. 

In the above tables Guinea-pigs 1, 2 and 3 were controls of 
Guinea-pigs 5 and 6. 

Guinea-pig 4 was control of Guinca-pig 7. and Guinea-pig 9 was 
control of Guinea-pig 8. 

The average incubation period of the five controls in the animal 
house was four days, whereas the average incubation period of the 
four animals treated in the cold chamber was 133 days. 

The average duration of life in the controls was 04; days, 
whereas in the animals treated in the cold chamber the average life 
was 974 days. 

In addition to this the animals in the cold were livelier, and took 
their food better than those in the animal housc. 

We can, therefore, conclude that in guinea-pigs sub-inoculated 
with both strains of slecping sickness we had the incubation period 
delayed in the cold, and also the life of the animals prolonged 
when treated by cold. 

We now experimented with rats. Here, again, we sub-inoculated 
the animals with the 7. rAodesicnse from the patient W.A., and we 


also sub-inoculated a series of rats with the old laboratory strain 


of T. gambiense. 


Coxreots. Old Laboratory Strain. 7. gambiense 


Number Weight Duration кс of | Dind of 
Pie A i 5 bation of life ‚ Trypanosomes | divisions 101 
ee шс а inoculated | first 24 hours 
Кат Зз NE... 173 6 19 2,000,000 8 
Rats Ж. 143 | & ПЕ 60,000 7 


E 


- о + 
Rat 2... 101 5 17 со 


Сото Спамнек. Old Laboratory Strain. T. gambiense 


Number of Number of 
Number Weight Incubatiur Duration Trypanosomes! divisions in 
Piebald Rata in grams af life inoculated first 24 hour: 
Rat 44 27 те 2,000,00¢ 5 
Бағы mm 143 f б > Fall in firs 
hours 
ANIMAL Ноги. 7. rbodeneni 
Nuinber of Number of 
N umber Weight Incubation Duration Trypanosomes divisions in 
White Rats in grams of life inoculated first 24 hours 
Rat sz ae 0.2 6: | 8 15.000 A fall 
» | ) = oe 
Rat th 2... 55 i 13 200,000 8 divisions 
Corp CHAMBER, 7. rhodestense 
Nino ет | Number of Number of 
White ln Weight Incubation Duration Trypanosomes | divisions in 
ite Rat in granis of life inoculated | frit 24 hours 
| | 
—— | ӨСТІ 9.2.2... a 
| | 
Rat 47 „e. 
JU “dec са go 6 T 38,000 4 divisions 


и will be noted from the above that the average incubation 
period of those in the cold chamber was 65 days, whereas the 
incubation period of the control was 4:5 days. СМ 

Uhe average life in the cold was 163 dare and the average of 
those in the animal house was 142 days. | 

Rat 23 is the control of Rat 45. Rats 27 and 28 are controls of 
Rat 46. Rat 17 is the control of Rat 47. 

We now append a table of the daily counts of Ше 
trypanosomes in the peripheral blood of animals treated in the 
cold, These counts were made every twenty-four hours. The 
incubation period is stated in days, and we define it as the penod 


whe i 
f n trypanosomes are first found in one quarter cubic millimetre 
ої peripheral blood. 
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The temperature in the tables is recorded according to the haema- 
tothermic scale of one of us (R.R.), where temp. = (Е. — 95) X 10; 
F. being the temperature in degrees Fahrenheit recorded by a 
clinical thermometer. Тепрегаішге was taken in all cases per 
rectum. The counts of Guinea-pigs 1 and 2 are not given. For the 
counts of Guinea-pigs 3 and 4 see paper оп“ Enumerative Studies on 
Trypanosomes,’ by Fantham and J. С. Thomson, where Guinea-pig 
3 is numbered as 7, and Guinea-pig 4 is numbered as 6. 


Gersra-Pic 3.—Cold Chamber. T. gambiense. Incubation periud ty days. Duration of 
life 102 days 


Day m с E 5 21 22 33 24 25 26 E27 
E! = 
Number of Trypanosomes per, | | 
стат. ... cen S E: m © 51 28 | 12 24 32 49 
emm 2 2. ox AG R2 82 Ro | šo = 83 95 
Weight in grams ek eM — — 648 s 
Day ant s. 29 29 30 м 32 33 34 
d | — a 
Number of Trypanosomes per 1 
Cmm. ... ET a E 92 1,060 2,208 5,568 7,108 10,476 | 4,806 
Шп 2 2.2.) 56 82 8o 74 — | 86 87 
Weight іл grams e. 52 - боҙ -- = X — 
Day 2.2.02. B 36 37 38 39 4o + 
Number of Trypanosomes рег 
Сп 2: 22 25 “ERE 1бо 408 200 == 300 654 
Temp... ge s 3 94 81 go | %о — 82 8o 
Weight in grams e see 608 m 55 = Y 
DT NES - — DES >> ————À — а 
Day bes да " 42 43 44 45 +6 | 47 48 
| | | к 
- | | 
Toca MN. Ев S cs 


Temp. ... 3s aa Л = -- 88 | == аз == 


Weight in grams oe ws  -- жай | 


со 


Day «ла ... en 

Number of Trypanosomes per | 

cmm. SI 
‘Temp. 


Weight in grams 


- Cold Chamber. 
93 dave. 


GVINEa-PIG 6. 


Day 366 e "I 
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Gninea-pig 3—continued. 


Number of Trypanosomes per 


c.mm. ... "on m сас 
emp. 35, 
Weight іп grams T Жі 
Leucocytes m Gee 


Day 


49 50 51 52 51 54 s 
у= == = A Е 1 
3,344 21,252 — 19,136 | 9,700 
| 
So 86 82 = 
T. gambiense. Incubation period six days. Duration of life 
Killed accidentally by CO, anaesthesia 
1 | 2 1 + с 6 ? 
ІШ | 
c Tryps. 
И | present 


Number of Trypanosomes per | 
c | 


am : Yo acd 
Шелір 44. d vs 
Weight in grams Ax: ste 


Leucocrtes ea 53. есе 


Day .. 


Number of Trypanosomes per | 


e.mm. .., сос > oe 
Temp. ... TD nee 
Weight in grams E dod 
Leucocytes 


Е TE 
8 9 10 11 12 13 14 
- - | Ее = 
ar a T | 
~ 208 
15 16 12 18 19 29 2! 


а 


DS 


Guinea-pig 6—cuntinued. 


ризи пет — * 
Рау d one jn | 23 | 24 За t es | 27 28 
Number of oo per | | | | | 
c.mm. a eee] 17.304 | 18,384 | 29,348 | 9,200 тоз | 518% 2,640 
Temp. se .. Zh a | 99 | 86 91 96 | 94 92 86 
Weight in grams see .-| 563 | - | — — — — — 
Leucocytes a E ә — — | 31,096 | 23,000 — — | — 
| EI 
Day ej 29 зо 3! з | 8 4 | 8 
Number of рее per SEND CE re] | m 1 | 
cmm. 24 2.880 $80 52 144 416 1,716 3,526 
Temp. ... 6s da 94 88 = gp re 97 38 | фе 
Weight in grams 4 — | | 815 
Leucoertes аз A о — — = m. d RM ai = 
Day E 22 BEE 36 37 | 33 39 | ю | ы | 42 
Number of ‘Trypanosomes рег E | 1 | › | 
ӨШ ^ DUM e 426 10,604| — 15,420 — 13.380 = = 
emp 3% Te «m 96 8o — 75 75 = = 
Weight in grams ami et — — = — =i Ет = 
Leucocytes Ap den HE — — - Se his E SY 
Day 43 m an 47 CNN. 
AN o of M оте P n | ole = | = Е 
DNE. ad 77 С ЕУ 
Weight in grams жила ƏН pce | с = = = HERUM 5 
Leucocytes E d EET = к = + — ир а 
и  . | LEM 
Day aes | 5° 51 be | 53 54 --- 
( 
шко о! RU trenes et ре | a es | = 66,700 | 57,120 — | = 
гарм = 7128 = 82 = 7 828 
Weight іп grame "M N— uu = 52 v | n u 
Leucoytes — an oe — 4 9648 - 21,460 | 10,640 | — EG 
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= 1 Cold а Г inoculation : 4,000,000. 
3tiNEA-PIG 7.—Weight 623 grams. ol Chamber. Dose о 
Сыл f d 3 us gambiense 


2 6 7 
Day 45% эго e| t a 3 4 5 


| Е 2 fe 


Number of Trypanosomes per 


Cairne сос = ди 
Leucocytes 55: E ка 45,000 - — 
Temp. ... E acc 576 88 96 86 8o $ 
S A за =. a $04 
Weight in grams 52: 5 523 - "s 
= | 
Day > : ts 8 9 to T 12 {3 # 
= бе — ---- вагта a 
Number of Trypanosomes per Ке МЕ 
c.mm. ... m one ... a E cae 
Leucocytes бов Во. an - - e т | 5 
Temp a aot 250 2 84 до 82 82 8o | Во 
Weight in grains T 4 -- - | - - = = 521 
— ——— -- T ——— --- — TES - n ри Т 
Оау э. Te TEE 16 17 | 18 t9 20 : 
| 4 EE. 
Number of Trypancsomes per | | : 
cmn DN TI - 40 о 156 176 420 
Leucocytes са. ae eee — - = - -- 5 ғұ; 
| 8 
Temp. ... E ae Ж So 8o 79 85 20 7 
Weight in grams з .-| §70 — == 
Da; e z oes 22 23 24 25 26 27 E 
338 
Number of Trypanosomes per 3 "m 
nme оз 408 боо 2,688 | 2,800 | 16,640 | 3,584 | 2 
Leucocytes ... Sc wel — = = = = - 7 
Temp. .., "EE - M $2 $2 $o = 26 24 8 
Weight іп grams 22 oo -- = Е =: = — Е 


py 


Сишса-рщ 7—vontinued. 


„ |» 


34 | 35 


Day “| 29 30 31 
Ире с на ые = 
Number of Trypanosomes рег | | 
cmm. ... .. m | боо 2,448 11,852 13,804 | 15708 | 14,900 | 9,680 
Leucocytes — - 5,244 13,000 | 47,256 | 27,800 | 31,328 
Temp. 84 86 8o 74 84 
Weight in grams 533 - - = = = = 
Day 36 37 38 39 4o + + 
Number of Trypanosomes per 
c.mm. ... Bs ai Г. 10,480 22,720 17.572 19672 42,240 30,000 46,240 
Leucocytes 24,160 15,920 33.396 15,200 -- 39.672 == 
Тетір. 75 7% 74 = 7° 76 74 
Weight in grams - — — — 
| d 
Day +3 ы +5 46 47 48 49 
Number of Trypanosomes per 2 қ 
c.mm. ... ч eco ... 193,000 108,000 — 34,000 4,880 — 39,700 55,524 | 68,040 
Leucocytes 13,632 23,472 - 12920 17,640 | 11,424 | 11,772 
Temp. 82 53 86 - 7o 72 82 
Weight in gram боз - -- — — 596 
Day 5o 51 52 53 54 55 56 
— даты E ча Я ---- = Je Ў 
Numb: Ё : 
poat à кас” - $5,680 | 93,280 | 43,200 65,668 | 66,176 | 19,440 | 464400 
Leucocytes 4,000 8,500 - 16,588 — — == 
Тетр. 82 80 82 - 78 8o 7% 
Weight in grams - = = > = = E 
5 2 63 
Day 57 8 | 39 бо lr n 93 
Numb f ‘ry m me t 
iad S СО ре зе | 28,800 44,800 21,160 | 37,296 62,169 
Leucocytes - — | ~ сата 3 TE 
Temp. 50 8o 81 = 18 95 85 
Weight in grams 581 = = j 


I8 


Guinea-pig 7—continued. 


рау 64 65 66 67 68 69 7° 
Numb f Trypanosomes per | 
EMM ce ue PE] — | 65,296 | $6,800 | 41,920 | 46,720 | 60,840 | 366 
Leucocytes QU ES Tu Дет e | RE pal’ a 
Temp. аве ш = 78 Е = 
Weight in grams 4 622 | — NE - »- ES Ех. 
| ША Xe. CNN 
Day 7! 72 74 75 = т 
„а. - ІШ |- [= 7 4 рак 
Number of Trypanosomes рег | | | 
c.mm. .. wel 70,664 | 64,584 | 21,672 | 6,880 | Dead - - 
Leucocytes --- uM" m a 
‘Temp. — = = | = Ё 
Weight in grams - — — == = | ^3 e 
OGurixra-PtG 8.— Cold Chamber. Weight 350 grams. Dose of inoculation: 50200 
T. rbodesiense. Incubation period тз days. Duration of life 120 days. 
| | | 
Day 1 2 ЕК 6 7 
- ШЕ, ee коне ме” -- 
Number of Па аа рег | | 
cmm : = ж” = = = - = 
Lencocytes E. 35,000 = 18,304 | 29,456 32,208 10,208 
Temp. = 78 82 80 = | se H 
Weight in gr: Le а 
eight in grams = 350 E m = | | 
------- | таа 
а 2 = ЖОН. 
| | | | 
Бау 8 | Кода 12 12 4 
— | m 
—^—— _ ше | 
Number of ume per | 
c.mm. ... ie = ET Б. 
| ssa — z H ШЫ { 
1. Я 
eucocytes 9408 | 3,584 22,512 | 10,920 | 12,012 | 325256 18,640 
Буну | 168 
emp. A " 84 | 68 $o 76 m 74 82 
Weight in grams CHA | | AEN - |= 
aS. WEN 7 О 


єє 
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Guineaspiy 5—continued. 


| | 
Day ons "+ | 15 16 17 16 | то | 20 21 
Number of Trypanosomes рег | | 
emm. ... XD E E 2 8 + 12 16 | 40 8 
Leucocytes dE as "E 14,362 | - -- — — — 
Пер... m. Зо 82 76 77 | АШ |Ж 
| Weight in grams ses el] — 369 | — | — - = > 
Басыңқы, | = т жа 
Day E m epos 23 zi suc. 268 { за ро те 
Number of Trypanosomes per | | | | 
Шз |... dn 716 300 | бі 2,352 | 4,060 356 480 
Leucocytes 55 12 % — 11,760 | 21,692 -- 30,740 = | = 
| IDE | 
Temp. А Sca e an 8o 84 92 - 86 84 
Weight in grams Т wf — | 387 — 
|] 
NEL n ge me | | | А 
Озу Да ST 5 29 30 31 32 | 33 | 34 за 
Number of Trypanosomes рег 
| cmm... ` Е: З P 6,440 | 6,720 | 3.292 | 4,320 | 6,216 | 13,376 9,760 
Leucocytes -- -- | -- -- | == = i 
Temp. | 86 | ООШ Щн 79 | — 92 
Weight in grams T ae — 4to -- | == m = | = 
=e E Ж -- a — 
а - i 36 | 3 | 38 39 | TRA и ES 
—— Hd | Қатаған - 
Number of Trypanosomes per | 
emm... | ur : ү 17,432 | 10,000 | 5,760 7,360 7,929 12,800 | 4,000 
Leucocyte: = == — — -- -- - 
emp sab cup 83 — | = а 87 > 
Weight in grams 22. «2 — 443 c za ou E Е 
--- : | қ = 
Day Ses e uo 44 | 45 | 4$ wp 48 к 2. 
| 
Number of Trypanosomes рег | 


| 
emm. ... 7,632 2,784 | A 9,249 | 8,064 10,184 | 14,240 
шеке 22 2 c — = | — = = = = 
Шет... i На - | - ad = = к= 
Weight in grams. 2. - = = 


ШЕННЕ еее еве Ц 


! 
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Guinea-pig $—continued. 

Day =й Er udt 50 $1 | $2 $3 | 54 A 36 
z ————— = | 
Number of Trypanosomes per | | 
| pests Pag " Ts К 2,000 | 5,376 8,800 2,800 | — 15840 1825 
Leucocytes сс ... ә -- — | — -- -- — = 
Temp. ... act ax S oem -- | — -- = ES = 
Weight in grams E КЕ - | — = Z = ва 


CRYOTHERAPY EXPERIMENTS 


Rar 23.— Piebald adult, weight 173 grams. Control in Animal House. Dose of inoculation : 
2,000,000 T. pambiense 


Day E i. N ! 2 3 4 5 6 7 


Number of Trypanosomes per 


c.mm. ... = == = E a" 742 
Шегір. аа occ sme 55 4o $o 50 + 3+ $1 
Leucocytes Anc за: 4. - - 29,000 - = ха ® 
Weight in grams а «M! 173 - - = x 5 

oe, Е E 2A ye у —— 
Day Y : 52) 8 4 10 1 12 13 DOM 
! 
Number of Trypanosomes рег ; | 

«пш: ө 48,000 | 69.728 | 125,860 19,764 | боо 9,280 | 60,712 

Шыны» а: ep ЕЕ” 6; so - бо 66 3 
| : 
Leucocytes 1 — - 17.712 m 
Weight in grams 25 "4 167 == ~ 
— - _ —— 
Day 13 16 17 18 19 s i 


Number of Try panosomes per 
с. 3 
mm. ... др 7 | 139,000 | 142,000 | 100,000 ' 250,000) 164,000 — 
‘Temp. Е 
тар 34 49 55 = и D 
Leucocytes 


Weight in grams 3x | 160 - j ў 
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Rat 27.—White adult, weight 113 grams. Control in Animal Honse. Iuocalation dose : 
60,000 T. gambiense 


Number of Trypanosomes per 


cmm... wee : : - 120 14,310 
Temp. ... E 3t E 6t 49 32 12 н - 5 
Leucocytes - — 
Weight in grams se mI 112 

Бау 8 9 10 1 12 13 14 


Number of Trypanosomes per 


c.mm. . WE. ..| 101740 146,880 69.400 | 23.276 ! 55,224 67,096 | 37.552 
Temp. ... ал m Kee 40 nn 36 36 35 - а 
Leucocytes ses Tm Y - -- Е та ха 


Weight in grams 


Day т 15 


Number of Trypanosomes рег 


cmm. ... TE 4% „а! 6,120 Dead = = me 
Temp. ... vs ЕА "E — — = | e 
Leucocytes = -- -- 


Weight in grama 


Rar 28.—White adult, weight tot grams. Control m Animal House. Inoculation dose: 
60,000 T. gambiense 


| | 
Пау t 2 2 4 | 5 6 | 7 
Мека of Trypanosome Pes | | A | HEN | ҚТ” 
2 — 56 
Temp. ... a ae toe 59 70 43 42 40 | $ 
Weight іп grams Да CU 98 = = A = 
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Rat 28—continued. 


Day 55 5 С 8 9 © n во J| m T 
г | 
Number of Trypanosomes рег | | 
c.m. ... co coc | $5416 3,648 24,994 | 90,509 | 118,700 143520 270,000 
Temp: 22 ace 5a ШІ 44 42 34 26 24 - | ю 
Weight іп grams ace „A — — — | = | — — - 
ТЕ me | 
Пау E: Е sed) 95 16 | a 18 — — - 
Number of Trypanosomes per | | 
c.mm. ... ou та +} 100,000 | 200,600] 6,048 | Dead — = = 
Temp. sete SM К 78 42 — | — == - - 
Weight in grams 27 -— -- 88 — — = x 


CRYOTHERAPY EXPERIMENTS 


Кат 45.—Cold Chamber. Lowest temp. 20° F. Weight 270 grams. Dose of inoculation : 
2,000,000 7. gambrense 


Day and з= сос 1 | 2 3 | 
Number of Trypanosomes per 
Emm. ... coc ae oc — == = 
Temp. 54 79 бо 
Weight in grams Eco . 270 
Leucocytes cns se EN. | -- 
| 45,000 
rn ИА 
b | 
ay io ox ont 8 9 lo 
Number of Trypanosomes per x 
emm. ... 
m. 5o oc 92 24,012 | 480 


T қ 
Weight in grams 


Leucocytes е | 


——— 
Mc с i Cul == oe 


Rar 46.—Cold Chamber. 


n2 


Weight 113 grams. 


Dose of inoculation: 60,000 T. gambiense 


| | 
Day | 2 | 3 4 21% 7 
Number of Trypanosomes per | | 
с.пип.... . .. -- - -- — — — 4,608 
Temp. бо | бо 50 | 78 бо -- 63 
Weight іп grams 6 = | iss — -- = || = 
| 
Leucocytes - | — — - — - = 
Бау 8 9 то о! r 12 | 13 | 4 
---- — ш — ной 
Number of Trypanosomes per | | 
EMM. ... 4 3,456 2:362 $,640 2,400 7.100 $104 | 13,024 
Temp. 62 бо 62 бо 56 -- -- 
Weight іп grams — = Е | -- pem a = 
Leucocytes = = = — | = = 
Day 4 15 16 17 18 19 20 21 
| | 
= tot to 
Number of Trypanosomes per | 
cmm. ... m S 40,120 | 63.480 | 114448 , 61,5600 16,416 | 28,188 | 46,980 
| 
Temp. Ж 40 52 50 55 БЕ E || za 
| | 
Weight in grams - — 125 - — — | — 
| 
Leucocytes < — = 12,236 | 26,432 | 22,736 | 23,160 
| | i" 
Day 22 23 24 25 26 27 
| те 
Number of Trypanosomes per = 
c.mm. ... di mE F | $5,120 | $2,080 | 393,120 | 350,000 225,680 | Dead 
Temp. ... 68 63 | 3+ 58 50 | 
Weight in grams - -- | == = F rae | asta 
| — 
Leucocytes 8,136 | 20,832 | 25,688 мен 


23,000 
1 


——_— ——————————— 


Rat 17.—White. weight 62 grams. 


Animal House. 
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Dose of inoculation: 38,400 T. rbederiense 


Day Tu EG ро! 2 3 + 5 6 7 % 
Number of Trypanosomes per 
c.mm. ... Ser: Да % — — 1,500 $ос 1.380 | 4,028 
Leucocytes 18,700 — — - 
‘Temp. ... аср ae + $o 30 56 50 - х 
Rar 16.—White, weight 58 grams. Animal House. Розе of inoculation: 200,000 
T. rbodesiense 
Day To m e| І 2 3 + 5 6 7 
Number of Trypanosomes рег | 
c.mm. ... таз аф e = 157) 37,000 10,240 
leucocytes и IM ac -- 9.204 | 14,000 | 21,060 | 10,468 | 30,800 28,00 
emp T i T _ 12 ы 46 | = 44 46 
| 
Day e "on ade 8 9 10 п 12 13 = 
Number of Trypanosomes рег 
cmm, ... dic сөс 126,000 86,640 121,600 189,000 160,800) No count 
Leucocytes 18,584 27,360 16,340, 38,124 8,416 = E 
Temp. 34 $2 ар з = 18 БЕ 


Rar 47.—Cold Chamber. Weight 90 grams. 


Dose of inoculation: 38,400 T. rbodestense 


| 
Оау E Ws % 1 2 1 + 5 И 7 
Number of Trypanosomes per 
сїйїп. Gee re 00 -- = ый 
Leucocytes == y E 
Temp. 
P 50 45 so ю p 
: 
Day m ХЕ 8 | 9 10 11 = a a 
Number of Trypanosomes per қ | | р | 
сит. ... xar sf 82,818 | 230,000 106,000 | 330,000 <= F E 
Leucocytes - E 
Temp. 
P 4o 66 — 36 = 
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The conclusions to be drawn from the above experiments are 
therefore in favour of treatment in the cold. The resistance of the 
animal is evidently raised, for the incubation period is delayed, 
and the animal lives longer in the cold. In favour of the cold 
also, we have the evidence of the patient, W.A., who said he felt 
better when in the cold chamber. What the physiological action of 
cold is we are not prepared in our present state of knowledge to 
state, but we certainly think that a person warmly clad is 
beneficially acted upon by a cold, dry atmosphere, and we would 
suggest that patients suffering from sleeping sickness would be 
greatly benefited hy a sojourn, say, in Canada or Switzerland. The 
cold seems to be a valuable therapeutic agent in treatment. 


We must acknowledge the fact that much more must be done 
in this investigation before definite conclusions are drawn, but 
the results have been so encouraging that we think they ought to 
be made known at once. 


IV. X-RAYS 


А young piebald rat, weighing 77 grams was inoculated with 
the Rhodesian strain of trypanosomes. 


Here we have to thank Dr. Morgan, in charge of the Electrical 
Department at the Royal Southern Hospital, who kindly advised 
us in the administration of the rays. The exposures to the rays 
were given by Miss Wells, an experienced worker, under the 
supervision of Dr. Morgan. The rat lived fifteen days, and we can 
therefore say that this animal's life was prolonged, when compared 
with the average life of twenty-two untreated rats, which was 
1173 days. 

In spite of five exposures, each of twenty minutes d 
during which period the whole body of the rat was exposed to the 
direct action of the rays, the trypanosomes remained lively and 
increased steadily in number in the peripheral circulation. 


therefore, trypanocidal in the exposures 
e life of the animal was 


uration, 


The rays were not, 
given by us, but, curiously enough, th 
prolonged. 


We append table :- 


Rar 50.—Piebald, weight 77 grams. Dose of inoculation: 200,000 Trypanosomes 
T. rbedessense 


| 


Day nok 355 ipn 2 3 + 5 6 7 


Number of Trypanosomes рег 


c.mm. ... 6o pe 6! 227,840 305,376} 287.776 | 350.00 
X-rays for 20 minutes ... cedi — | — | X-rays — X-rays | — 
і 
Рау се Tuc sen 9 [Te ti 12 13 i4 


Number of Trypanosomes рег | 
c.mm. ... xx с 1 x d 350,000 | 350.000 | 410,000 | 366,000 430,000 | 323.84c 


X-rays for 20 minutes ... | | X-rays | - X-rays : Xn 
"4 


The animal always seemed to brighten up during the exposure 
to the rays. Тһе trypanosomes, it will be noted, increased in 
numbers in the peripheral circulation after each exposure, and we 
would conclude that there was no destruction of the trypanosomes. 
This is exactly in line with the experiments made by one of us (К.К. 
several years ago, who found that exposure of the trypanosomes 
in vitro to the influence of X-ray had no trypanocidal action. 


V. LEUCOCYTIC EXTRACT 


This experiment was carried out at the suggestion of Dr. 
Moore Alexander, Pathologist to the Royal Southern Hospital, and 
he very kindly prepared the extract for us. 

A white rat, weighing 120 grams, was inoculated with the 
Rhodesian strain of trypanosomes, and the disease was allowed to 
incubate. On the twelfth day, when the trypanosomes numbered 
89,000 per c.mm., we injected subcutaneously 0% с.с. of leucocytic 
extract. The following day the trypanosomes numbered 220,500 рет 
стт., and the leucocytes rose from 8,160 per c.mm. to 10,764 per 
c.mm. The animal lived fourteen days. We cannot, therefore, draw 
conclusions here, and much further work will have to be undertaken 


bef . : 
ore we conclude as to the value of leucocytic extract іл 
trypanosomiasis. á | 
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We append table :- 


Rat 53.—White, weight 129 grams. Dose of inoculation: 260,000 Trypanosomes 
T. rbodesiense 


Бау oes өзе дй 1 


м 


с 
+ 
УД 
a 
м 


Number of Trypanosomes per | | 
стт. ..- .. oes 48 27.720 76,96c 


T eucocytes oe E E 5,680 - — | 19,040 


Leucocytic extract 


Day 8 9 Ic 11 12 13 14 
Number of Trypanosomes per | 
emm. ... E Mus | 11.260 | 1,960 66.30 13.27 89,0co 220,800 472,000 
leucocytes 40.296 - - 8.160 10,704, =) — 
Leucocytic extract Да e — - - o's с.с. -- — 


